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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer compound 
excellent in heat resistance and suitable for use as, e.g. a material 
for an organic EL element. 

SOLUTION: This polyvinyl compound is represented by general 
formula (1) {wherein R1 and R2 are each H, a halogen, an optionally 

halogen-substituted 1-6C linear or branched alkyl group, a 1-6C _iu-^ 
linear or branched alkoxy group, an amino group, a 1-6C linear or ^ 
branched alkylamino group, a dialkylamino group (provided that the 
alkyl groups may be the same or different and are each a 1-6C 
linear or branched alkyl group), a 1-6C linear or branched alkanoyl f ^0>' n l3^^' 
group, a cyano group, or a nitro group; R3 to R6 are each H, a J*** !; % 

halogen, a 1-6C linear or branched alkyl group, or a 1-6C linear or 
branched alkoxy group; and n is a positive integer}. This EL element 
contains at least one of the polyvinyl compounds, has high heat 
resistance and can be stably driven even at about 1 50°C. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



However, inside of a formula, 

Whether Rl and R2 are the same respectively Or a difference, hydrogen, a halogen, The straight chain or 
branching alkyl group of carbon numbers 1-6 by which halogenation was carried out to arbitration, The straight 
chain or branching alkylamino radical of the straight chain of carbon numbers 1 -6 or a branching alkoxy group, 
the amino group, and carbon numbers 1-6, They are the straight chain of a dialkylamino radical (however, even 
if said alkyl group is the straight chain or branching alkyl group of carbon numbers 1 -6 and is the same, they 
may differ), and carbon numbers 1-6 or a branching alkanoyl radical, a cyano group, or a nitro group, 
or [ that R3-R6 are the same respectively ] — or — differing — the straight chain of the straight chain of 
hydrogen, a halogen, and carbon numbers 1 -6, a branching alkyl group, or carbon numbers 1 -6, or a branching 
alkoxy group — it is 
n is a positive integer. 
[Claim 2] 

The polyvinyl compound according to claim 1 expressed with the following general formula (2). 
[Formula 2] 



http://www4.ipdl.ncipi.go.jp/cgi^ 9/28/2005 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The polyvinyl compound expressed with the following general formula (1). 
[Formula 1] 




(1) 
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However, inside of a formula, 

or [ that R1-R6 are the same respectively ] or — differing — the straight chain of the straight chain of 
hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 1-6, or a branching 
alkoxy group — it is 
n is a positive integer. 
[Claim 3] 

R1-R6 are hydrogen, a methyl group, an ethyl group, n-propyl group, a sec-propyl group, n-butyl, sec-butyl, 
tert-butyl, a methoxy group, or an ethoxy radical, respectively, 
A polyvinyl compound according to claim 1 or 2. 
[Claim 4] 

The polyvinyl compound according to claim 1 expressed with either of A-4 from the following type A-l . 
[Formula 3] 
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A-3 A-4 



[Claim 5] 

A polyvinyl compound given in either of claims 1 -4 whose glass transition temperature is 200 degrees C or 

more. 

[Claim 6] 

The vinyl compound expressed with the following general formula (3). 
[Formula 4] 




(3) 
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However, inside of a formula, 

Whether Rl and R2 are the same respectively Or a difference, hydrogen, a halogen, The straight chain or 
branching alkyl group of carbon numbers 1-6 by which halogenation was carried out to arbitration, The straight 
chain or branching alkylamino radical of the straight chain of carbon numbers 1 -6 or a branching alkoxy group, 
the amino group, and carbon numbers 1-6, They are the straight chain of a dialkylamino radical (however, even 
if said alkyl group is the straight chain or branching alkyl group of carbon numbers 1-6 and is the same, they 
may differ), and carbon numbers 1-6 or a branching alkanoyl radical, a cyano group, or a nitro group, 
or [ that R3-R6 are the same respectively ] — or it differs and is the straight chain or branching alkoxy group of 
the straight chain of hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 
1-6. 

[Claim 7] 

The vinyl compound according to claim 6 expressed with the following general formula (4). 
[Formula 5] 




(4) 



However, inside of a formula, 

or [ that R1-R6 are the same respectively ] — or it differs and is the straight chain or branching alkoxy group of 
the straight chain of hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 
1-6. 

[Claim 8] 

R1-R6 are hydrogen, a methyl group, an ethyl group, n-propyl group, a sec-propyl group, n-butyl, sec-butyl, 
tert-butyl, a methoxy group, or an ethoxy radical, respectively, 
A vinyl compound according to claim 6 or 7. 
[Claim 9] 

The vinyl compound according to claim 6 expressed with either of B-4 from the following type B-l . 
[Formula 6] 
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[Claim 10] 

The electroluminescence (EL) component which contains at least one kind of polyvinyl compound of a 
publication in either of claims 1-5. 
[Claim 11] 

The EL element according to claim 1 0 whose polyvinyl compound is the electron hole transportation matter. 



[Translation done.] 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the organic electroluminescent element which used a polyvinyl compound and it. 
[0002] 

[Description of the Prior Art] 

An electroluminescent element (it may be hereafter called a "EL element") is a component it is expected that the 
application to various applications, such as a display, and interior lighting, the laser light source, is. Although 
both mineral matter and an organic substance are examined as a charge of EL element material, development of 
the organic EL device using an organic substance is performed especially actively in recent years. It is thought 
that an organic substance can discover the physical properties and function which an EL element needs by the 
suitable molecular design since various chemical modification is possible compared with mineral matter. 
[0003] 

Since a lot of heat occurs at the time of a drive, high thermal resistance is required for an EL element. 
Especially when using an EL element in the environment which may serve as elevated temperatures, such as a 
mounted display, thermal resistance serves as an important element. Moreover, since it is predicted that still a 
lot of Joule's heat occurs when applying an EL element to interior lighting or the laser light source, higher 
thermal resistance is required. Thus, the heat-resistant improvement in an EL element is industrially important. 
[0004] 

Generally the organic material used for an organic EL device is used as an organic thin film of an amorphous 
vitreous state for the reason said that fabrication is easy. Therefore, in order to produce the organic EL device 
which has high thermal resistance, it is required for an organic material to have a high glass transition 
temperature. 
[0005] 

Although some polymeric materials which form amorphous glass until now are reported as a charge of organic 
EL device material, there is that [ no ] to which glass transition temperature exceeds 150 degrees C, and it can 
hardly be said to be having still sufficient thermal resistance. 
[0006] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is offering the high molecular compound which was excellent in 

thermal resistance and fitted the use to the charge of organic EL device material etc. 

[0007] 

[Means for Solving the Problem] 

In order to solve said technical problem, the compound of this invention is a polyvinyl compound expressed 
with the following general formula (1). 
[Formula 7] 
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A M 2 n 



(1) 



However, inside of a formula, 

Whether Rl and R2 are the same respectively Or a difference, hydrogen, a halogen, The straight chain or 
branching alkyl group of carbon numbers 1-6 by which halogenation was carried out to arbitration, The straight 
chain or branching alkylamino radical of the straight chain of carbon numbers 1 -6 or a branching alkoxy group, 
the amino group, and carbon numbers 1-6, They are the straight chain of a dialkylamino radical (however, even 
if said alkyl group is the straight chain or branching alkyl group of carbon numbers 1-6 and is the same, they 
may differ), and carbon numbers 1-6 or a branching alkanoyl radical, a cyano group, or a nitro group, 
or [ that R3-R6 are the same respectively ] ~ or ~ differing — the straight chain of the straight chain of 
hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 1-6, or a branching 
alkoxy group — it is 
n is a positive integer. 



Moreover, the EL element of this invention is an EL element containing at least one kind of polyvinyl 

compound expressed with said general formula (1). 

[0009] 

[Embodiment of the Invention] 

Next, the operation gestalt of this invention is explained. 
[0010] 

(Polyvinyl compound) 

As for the polyvinyl compound of this invention, being expressed with the following general formula (2) is 



[0008] 



desirable. 
[Formula 8] 
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However, inside of a formula, 

or [ that R1-R6 are the same respectively ] — or — differing — the straight chain of the straight chain of 
hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 1-6, or a branching 
alkoxy group — it is 
n is a positive integer. 
[0011] 

In said general formula (1) and (2), it is more desirable that R1-R6 are hydrogen, a methyl group, an ethyl 
group, n-propyl group, a sec-propyl group, n-butyl, sec-butyl, tert-butyl, a methoxy group, or an ethoxy radical, 
respectively. 
[0012] 

The polyvinyl compound of this invention has especially the desirable thing expressed with either of A-4 from 
the following type A-l. in addition — although especially the polymerization degree n of the polyvinyl 
compound of this invention is not limited - 10-5000 ~ desirable — 20-2000 — it is 100-1000 especially 
preferably. 
[Formula 9] 
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A-3 A-4 



[0013] 

Moreover, when using for an EL element, as for especially the polyvinyl compound of this invention, it is 
desirable that glass transition temperature is 200 degrees C or more. Although especially the upper limit of glass 
transition temperature is not limited, it is 400 degrees C or less, for example. 
[0014] 

Although especially the manufacture approach of the polyvinyl compound of this invention is not limited, it is 
desirable to compound from the vinyl compound expressed with the following general formula (3) for example. 
This vinyl compound is a new molecular entity concerning this invention persons' invention. 
[Formula 10] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2005 



JP,2004-059743,A [DETAILED DESCRIPTION] 



Page 5 of 23 




HC=CH 2 



R 



(3) 



However, inside of a formula, 

Whether Rl and R2 are the same respectively Or a difference, hydrogen, a halogen, The straight chain or 
branching alkyl group of carbon numbers 1 -6 by which halogenation was carried out to arbitration, The straight 
chain or branching alkylamino radical of the straight chain of carbon numbers 1-6 or a branching alkoxy group, 
the amino group, and carbon numbers 1-6, They are the straight chain of a dialkylamino radical (however, even 
if said alkyl group is the straight chain or branching alkyl group of carbon numbers 1 -6 and is the same, they 
may differ), and carbon numbers 1-6 or a branching alkanoyl radical, a cyano group, or a nitro group, 
or [ that R3-R6 are the same respectively ] — or it differs and is the straight chain or branching alkoxy group of 
the straight chain of hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 



The polyvinyl compound of this invention expressed with said general formula (1) is the following, and can be 
made and compounded. That is, the vinyl compound expressed with said general formula (3) is first 
compounded according to the following schemes 1 and 2. 



1-6. 
[0015] 



[Formula 11] 
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[Formula 12] 
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HC=CH 2 1f Mg HC=CH 2 
2. B(OCH3) 3 





[0016] 

Hereafter, the above-mentioned schemes 1 and 2 are explained. First, the fluorene derivative expressed with 
said general formula (5) is prepared. Rl is as having defined by said formula (1) among a formula. Next, 
iodination of this is carried out and 2-iodine fluorene derivative expressed with a general formula (6) is 
obtained. Although especially the approach of iodination is not limited, it can be performed under existence of 
iodine, alt.periodic acid, and a sulfuric acid and, for example in an acetic-acid solvent. 
[0017] 

Next, sequential installation of the substituents R3 and R4 is carried out, and it considers as a compound (7) at 
the 9th place of 2-iodine fluorene derivative (6). R3 and R4 are as having defined by said formula (1). Although 
especially the introductory approach of R3 and R4 is not limited but a well-known approach can be used, in the 
case of an alkyl group, the iodation alkyl which the hydrogen of the 9th place is desorbed with butyl lithium, 
and is made to generate a carbanion, next corresponds can be added and introduced. In the case of an alkoxy 
group, the approach usually used for alkoxy ** of the benzylic position, for example, an approach to carry out 
the after alcoholysis reaction of the halogenation etc., can be used. Moreover, when R3 and R4 are substituents 
of the same kind, it can introduce by the single step. 
[0018] 

And the coupling reaction of a compound (7) and the aniline is carried out, and the amine expressed with a 
general formula (8) is obtained. Although especially the approach of this coupling reaction is not limited but 
can use a well-known approach, as it is the following, it can be performed, for example. That is, first, 2-iodine 
fluorene derivative of a formula (7) and an aniline, the catalyst of potassium carbonate, ****, and 18-crown-6 
grade, and solvents, such as a mesitylene, are mixed, and heating stirring is carried out under nitrogen-gas- 
atmosphere mind. Although reaction temperature and especially reaction time are not limited, for example, it is 
made to react at 170 degrees C for 10 hours. And after distilling off a solvent, residue is refined and 
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recrystallized with a silica gel column chromatography, and the amine of a formula (8) is obtained. 
[0019] 

Furthermore, once again, by the same approach, the coupling reaction of the 2-iodine fluorene derivative (9) is 
carried out to an amine (8), and N and N-screw (2-fluorenyl) aniline derivative (10) is obtained. In a compound 
(9), R2, R5, and R6 are as having defined by said formula (1), and they can be obtained by the same approach 
as a compound (7). Moreover, when (9) is expressed in the same chemical formula as a compound (7), a 
compound (10) can be obtained by the single step coupling reaction with an aniline. 
[0020] 

And a compound (10) is BUROMO-ized and an N and N-screw (2-fluorenyl)-4-BUROMO aniline is obtained. 

Especially the approach of BUROMO-izing is not limited but can use a well-known approach. 

[0021] 

Furthermore, 4-bromostyrene is Grignard-ized, trimethyl borate is added, and 4-(dihydroKISHIBORO) styrene 
(12) is obtained. And coupling of (12) is carried out to a compound (11) with the so-called Suzuki coupling 
process, and the target vinyl compound (3) is obtained. 
[0022] 

And the polymerization of the vinyl compound (3) is carried out, and a polyvinyl compound (1) is obtained. 
Although not limited, as especially a polymerization method is the following, for example, it can be performed. 
That is, first, the benzene solution of a vinyl compound (3) is prepared and radical initiators, such as 2 and 2 f - 
azobisisobutyronitril, are added to this. Next, after deaerating this and carrying out heating shake at 40-70 
degrees C for 1 0 to 50 hours, the polyvinyl compound which refines by the reprecipitating method using a 
tetrahydrofuran/methanol, and is expressed with a general formula (1) is obtained. 
[0023] 

Although the vinyl compound and polyvinyl compound of this invention can be manufactured as mentioned 

above, it is not limited to this approach but can also manufacture by other approaches. 

[0024] 

In addition, the polyvinyl compound which being expressed with the following general formula (4) is desirable 
as for the vinyl compound of this invention, it makes this a raw material, and is expressed with said general 
formula (2) is compoundable. 
[Formula 13] 




(4) 



However, inside of a formula, 

or [ that R1-R6 are the same respectively ] — or it differs and is the straight chain or branching alkoxy group of 
the straight chain of hydrogen, a halogen, and carbon numbers 1-6, a branching alkyl group, or carbon numbers 
1-6. 
[0025] 
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In said general formula (3) and (4), it is more desirable that R1-R6 are hydrogen, a methyl group, an ethyl 
group, n-propyl group, a sec-propyl group, n-butyl, sec-butyl, tert-butyl, a methoxy group, or an ethoxy radical, 
respectively. 
[0026] 

The polyvinyl compound which the vinyl compound of this invention has especially the desirable thing 
expressed with either of B-4 from the following type B-l , makes these a raw material, and is expressed with 
either of A-4 from said formula A-l is compoundable. 
[Formula 14] 




B-3 B-4 



[0027] 

(EL element) 

Next, the organic EL device using the polyvinyl compound of this invention is explained. 
[0028] 

Although especially the gestalt of the EL element of this invention is not limited, the gestalt shown in each 

drawing of drawing 1 - drawing 5 , for example is possible. 

[0029] 

An example of the EL element of this invention is shown in drawing 1 . As for this EL element 10, the 
laminating of an anode plate 2, a luminous layer 4, and the cathode 3 is carried out in this sequence on the glass 
substrate 1 as illustration. Lead wire 9 is connected to an anode plate 2 and cathode 3, respectively, and the 
other end of lead wire 9 is connected to the power source (not shown). 
[0030] 

An example of others of the EL element of this invention is shown in drawing 2 . As for EL element 10, the 
laminating of an anode plate 2, the hole-injection layer 5, a luminous layer 4, and the cathode 3 is carried out in 
this sequence on the glass substrate 1 as illustration. It is the same as that of the EL element of drawing 1 except 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,2004-059743,A [DETAILED DESCRIPTION] 



Page 10 of 23 



it. 

[0031] 

Other examples are shown in the pan of the EL element of this invention at drawing 3 . As for EL element 1 0, 
the laminating of an anode plate 2, the hole-injection layer 5, the electron hole transportation layer 6, a 
luminous layer 4, and the cathode 3 is carried out in this sequence on the glass substrate 1 as illustration. It is 
the same as that of the EL element of drawing 1 except it. 
[0032] 

Other examples are shown in the pan of the EL element of this invention at drawing 4 . As for EL element 10, 
the laminating of an anode plate 2, the hole-injection layer 5, the electron hole transportation layer 6, a 
luminous layer 4, the electronic transportation layer 7, and the cathode 3 is carried out in this sequence on the 
glass substrate 1 as illustration. It is the same as that of the EL element of drawing 1 except it. 
[0033] 

Other examples are shown in the pan of the EL element of this invention at drawing 5 . As for EL element 10, 
the laminating of an anode plate 2, the hole-injection layer 5, a luminous layer 4, the electron hole blocking 
layer 8, the electronic transportation layer 7, and the cathode 3 is carried out in this sequence on the glass 
substrate 1 as illustration. It is the same as that of the EL element of drawing 1 except it. 
[0034] 

In each above-mentioned EL element, although especially the anode plate 2 is not limited, an ITO electrode etc. 
is desirable, for example. Although especially the cathode 3 is not limited, either, a magnesium-silver alloy 
electrode, an aluminum electrode, a calcium electrode, a lithium / aluminum laminating electrode, or lithium 
fluoride / aluminum laminating electrode is desirable, for example. 
[0035] 

Each above-mentioned EL element contains the polyvinyl compound of this invention further at least among 
each class inserted into an anode plate 2 and cathode 3. Although said each class may consist of only polyvinyl 
compounds of this invention, it may contain the other matter suitably. Moreover, the layer which consisted of 
only matter other than the polyvinyl compound of this invention may exist. 
[0036] 

Although especially the application in the EL element of the polyvinyl compound of this invention is not 
limited, since it excels in electron hole transportation ability, it is desirable to use it as electron hole 
transportation matter. In addition to this, the polyvinyl compound of this invention is excellent also in a 
luminescence property. As for the EL element of this invention, it is desirable that said polyvinyl compound is 
contained in at least one of a hole-injection layer, an electron hole transportation layer, and electron hole 
transportability luminous layers, and especially its thing included in an electron hole transportation layer is 
desirable. 
[0037] 

As desirable matter, there is the following matter among the matter contained in said each class, for example 
except the polyvinyl compound of this invention. In addition, all the scientific reference indicated below is 
reference concerning this invention persons 1 invention. 
[0038] 

one desirable as an electronic transportation ingredient or an electronic transportability luminescent material — 
for example 

Tris (8-quinolinolato) aluminum (hereafter, it may omit and referred to as "Alq3"), 

1,3, and 5 -tris (4-tertiary buthylphenyl -1,3, 4-oxadiazolyl) benzene (hereafter, it may omit and referred to as 
"TPOB") [J.Lumin., 72-74, and 985. (1997)], 

Compounds 1 and 3 and 5-tris [5-(JIMESHICHIRUBORIRU)-2-thienyl] benzene (hereafter, it may omit and 
may be called "TMB-TB") [Chem.Lett., 2001, and 614.], 

5, the 5'-screw (JIMESHICHIRUBORIRU) -2, 2'-bithiophene And 5, the 5"-screw (JIMESHICHIRUBORIRU) 
-2, 2':5\ 2"-TACHIOFEN (Hereafter, it may omit and may be referred to as "BMB-2T") (Hereafter, it may omit 
and may be referred to as "BMB-3T") They are [J.Am.Chem.Soc, 120, 9714. (1999), etc.]. The structure 
expression of each above-mentioned compound is shown below. 
[0039] 

[Formula 15] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 9/28/2005 



JP,2004-059743,A [DETAILED DESCRIPTION] 



[Formula 16] 



9? 



Alq3 



C(CH 3 ) 



3'3 




TPOB 



[Formula 17] 




TMB-TB 
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[Formula 18] 




[Formula 19] 




BMB-3T 



[0040] 

as a hole-injection ingredient ~ for example, a thoria reel amine derivative — desirable ~ more — desirable 

4, 4', and 4" - tris (3-methylphenyl phenylamino) triphenylamine (hereafter, it may omit and may be called "m- 

MTDATA") [Chem.Lett., 1989, and 1145.], 

4, 4', and a 4 "- tris (1-naphthyl phenylamino) triphenylamine (hereafter, it may omit and referred to as "1- 
TNATA") and 4, 4', 4"-tris (2-naphthyl phenylamino) triphenylamine (hereafter, it may omit and referred to as 
"2-TNATA") [J.Lumin., 72-74, and 985. (1997)], 

4, 4', and 4" - tris [biphenyl-2-IRU (phenyl) amino] triphenylamine (-- the following — omitting — "— o- 
PTDATA ~ " - calling - things - it is -) - four - four - ' - four - " - tris - [-- a biphenyl - three - IRU 
(phenyl) — amino — ] — a triphenylamine — (Hereafter, it may omit and may be called "m-PTDATA") and 4, 4', 
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and 4" - tris [biphenyl-4-IRU (3-methylphenyl) amino] triphenylamine [(Hereafter, it may omit and may be 
called "p-PMTDATA") Synth.Met, 1 1 1 , and 387 (2000)], 

4, 4', and 4" ~ it is - tris [9 and 9-dimethyl-2-fluorenyl (phenyl) amino] triphenylamine (hereafter, it may omit 
and referred to as "TFATA") [Chem.Lett, 2000, and 1834.] etc. Below, the structure expression of each above- 
mentioned compound is shown. 
[0041] 

[Formula 20] 



[Formula 21] 



0>,-Q. CH3 

OH, Q 
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[Formula 22] 
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[Formula 23] 
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[Formula 24] 
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[Formula 25] 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2005 



JP,2004-059743,A [DETAILED DESCRIPTION] 



Page 16 of 23 




TFATA 



[0042] 

Moreover, what doped chemically compound Pori (3, 4-ethylene dioxythiophene) expressed with the following 
general formula (13) in addition to the above by the compound polystyrene sulfonate expressed with the 
following general formula (14) can be preferably used as a hole-injection ingredient. This doping object is 
marketed from Bayer as water / a methanol solution (quotient lot number number- AI 4083). 
[Formula 27] 



As a hole blocking ingredient (electron hole inhibition ingredient) A triphenyl benzene derivative is desirable. 
More preferably For example, 1,3, 5-tris (4-biphenylyl) benzene (Hereafter, it may omit and may be referred to 
as TBB), 1 and 3, 5-tris (4-fluoro biphenyl-4'-IRU) benzene (Hereafter, it may omit and may be called F-TBB), 




SQ 3 H 



(1 3) 



(1 4) 



(1, mttiE©!ggre&3 0 ) 



[0043] 
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1 and 3, 5-tris (9 and 9-dimethyl fluorene-2-IRU) benzene And 1, 3, and 5-tris [4-(9 and 9-dimethyl fluorene-2- 
IRU) phenyl] benzene (Hereafter, it may omit and may be referred to as TFB) (Hereafter) It omits. [Yasuhiko 
which may be called TFPB They are Shirota, Motoi Kinoshita, Kenji Okumoto, SPIE-Int.Soc.Opt.Eng., 4464 
(2002) pp.203-210, 2002.], etc. (in addition about F-TBB). it is indicated by Kenji Okumoto and Yasuhiko 
Shirota, Appl.Phys.Lett., and 79 (2001) pp.1231-1233. . Below, the structure expression of each above- 
mentioned compound is shown. 
[0044] 

[Formula 28] 




TBB 



[Formula 29] 




F-TBB 



[Formula 30] 
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TFPB 



[0045] 

Moreover, the EL element of this invention may contain luminescent dopant coloring matter, and the polyvinyl 
compound of this invention can also be used as a host layer of said luminescent dopant coloring matter. 
Although said especially luminescent dopant coloring matter is not limited, dimethyl Quinacridone, diethyl 
Quinacridone, rubrene, perylene, and coumarin-6 grade are desirable, for example. 
[0046] 

Especially the manufacture approach of the EL element of each of said drawing is not limited, but on a glass 
substrate 1 , the laminating of each component can be carried out to sequence by the well-known approach, and 
it can manufacture it. Although especially the laminating approach is not limited, the approach of cooling 
coating (spin coat method) by vacuum evaporation technique and the spin cast method, the solvent cast method, 
or a melting condition to a luminous layer 4, the hole-injection layer 5, the electron hole transportation layer 6, 
the electronic transportation layer 7, and the electron hole blocking layer 8, for example etc. is desirable. 
Especially the polyvinyl compound of this invention can form homogeneity and transparent amorphous glass 
easily by the spin coat method and the solvent cast method. Especially the laminating approach of an anode 
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plate 2 and cathode 3 is not limited, either, but a well-known approach can be used. 
[0047] 

Especially the operation of the EL element of each of said drawing is not limited, either, but it can be used for 

well-known applications, such as an object for a display. Moreover, since it has the thermal resistance in which 

the EL element of this invention was excellent as aforementioned besides it, the application to various 

applications is expectable. 

[0048] 

[Example] 

Next, the example of this invention is explained. 
[0049] 

(Measuring method) 

The nuclear-magnetic-resonance (NMR) spectrum was measured using trade name Inova-750 (at the time of 1H 
measurement Varian, 750MHz). The chemical shift is expressed with part per million (ppm). The 
tetramethylsilane (TMS) was used for 0 ppm of internal standards. The Hertz shows the coupling constant (J) 
and cable addresses s, d, t, q, m, and br express a singlet (singlet), the double line (doublet), a triplet (triplet), a 
quartet (quartet), the multiplet line (multiplet), and a double width line (broad), respectively. Mass analysis 
(MS) was performed by the MALDI-TOF/MS method using the trade name RP (Voyager). The molecular 
weight of a high molecular compound is GPC (a trade name M600 multi-solvent liquid-sending system 
(Waters) is used), three columns (trade name UltraStyragel 100A (Waters — )) particle diameter [ ] — 7.8x300 
mm and trade name UltraStyragel 500A 7 micrometers and column size (Waters — ) Particle diameter 7 
micrometers, column size 7.8x300 mm and trade name UltraStyragel 103 A (Waters, particle diameter 7 
micrometers, column size 7.8x300mm) were connected with the serial, and was measured. Elemental analysis 
was performed using trade name MT-5 (Y anamoto factory). Silica gel (trade name WAKOGERU C-300, Wako 
Pure Chem Industries) or an alumina (trade name Aluminium oxide 90 active BASIC (0.063-0.200) and Merck) 
was used for column-chromatography separation, all chemicals ~ reagent class — it is — Tokyo — formation — it 
purchased from industrial incorporated company, Wako Pure Chem Industries, Nakarai Tesuku, Inc., Kanto 
chemistry incorporated company, and Aldrich. In addition, in the following data, all the melting points are non- 
correction value. 
[0050] 

(Composition) 

By the approach shown below, the polyvinyl compound expressed with said formula A-l was compounded. 
[0051] 

(a) Composition of 2-iodine -9 and 9-dimethyl fluorene 

Fluorene 234 g (1.4 mol), iodine 172 g (0.67 mol), Alt.periodic acid 51 g (0.24 mol), sulfuric acid 18 ml Acetic 
acid It dissolves in 700 ml and is inert gas. (nitrogen gas) It stirred at the temperature of 80 degrees C among 
the ambient atmosphere for 4 hours. The solvent was removed by the decantation after reaction termination. 
Toluene extracted the resultant after that and the sodium hydrogensulfite washed 5%. It is a column 
chromatography about this, (expansion solvent: toluene bulking agent : Basic alumina) And recrystallization 
from toluene refined and 2-iodine fluorene was obtained. M/e = 292 (M+) were checked by mass analysis. 
[0052] 

Next, 2-iodine fluorene 280 g (0.95 mol) Tetrahydrofuran It is made to dissolve in 800 ml and is potassium tert- 
butoxide 1 12 g (1 .0 mol). In addition, it stirred for 20 minutes at the temperature of 0 degree C. Then, methyl- 
iodide 142 g (1.0 mol) In addition, it stirred for 20 more minutes. It is potassium tert-butoxide 1 12 g (1.0 mol) 
once again continuously. In addition, it stirs for 20 minutes, and is methyl-iodide 142 g (1.0 mol). In addition, it 
stirred for 20 minutes. After the reaction, after carrying out reduced pressure distilling off of the 
tetrahydrofuran, it extracted with toluene. Vacuum distillation of the product is carried out and it is a silica gel 
column chromatography, (expansion solvent: hexane) It refines and is 174.9 g about 2-iodine -9 and 9-dimethyl 
fluorene. It obtained (yield 39 % from a fluorene). M/e = 320 (M+) were checked by mass analysis. 
[0053] 

(b) Composition of an N and N-screw (9 and 9-dimethyl fluorene-2-IRU)-4-BUROMO aniline 

The 2-iodine -9 and 9-dimethyl fluorene 50 g (160 mmol) which were obtained at said step (a), aniline 6.0 g (65 
mmol), potassium carbonate 50 g (360 mmol), Copper 10 g (160mmol) and 18-crown-6 2 g (7.57 mmol) The 
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inside of a mesitylene, inert gas (nitrogen gas) It stirred at the temperature of 170 degrees C among the ambient 
atmosphere for 10 hours. After reaction termination, it extracted and rinsed with toluene and the solvent was 
distilled off after desiccation. A silica gel column chromatography (expansion solvent toluenerhexane =1:4) 
and the reprecipitation from a hexane refined the product, and N and N-screw (9 and 9-dimethyl fluorene-2- 
IRU) aniline was obtained. The physical-properties value of this compound is shown below. 
[0054] 

MS:m/e = 477 (M+) The melting point 203 ** elemental-analysis . calculated value: C, 90.53; H, 6.54; N2.93. 
actual measurement: C, 90.38; H, 6.55; N 2.93.1H NMR (750 MHz, THF-d8) delta(ppm) 7.74 (2H, d), 7.72 
(2H, d), 7.49 (2H, d), 7.35-7.30 (6H, m), 7.27 (2H, t), 7.17 (2H, d), 7.07 (1H, t), 7.04 (2H, d), and 1.41 (12H, s) 
[0055] 

Furthermore, it is chloroform about obtained N and N-screw (9 and 9-dimethyl fluorene-2-IRU) aniline. (50 ml) 
It is 1.1 2g (6.29 mmol) about N-BUROMO succinimid, melting and stirring. It was made to react at the 
temperature of 25 degrees C in addition for 1 hour. Water washed after reaction termination and the solvent was 
distilled off. It is a silica gel column chromatography about a resultant, (expansion solvent toluene) It reaches, 
recrystallization from a toluene hexane mixed solvent refines, and it is 3.2 g about an N and N-screw (9 and 9- 
dimethyl fluorene-2-IRU)-4-BUROMO aniline. It obtained (yield 28 % from 2-iodine -9 and 9-dimethyl 
fluorene). 
[0056] 

(c) 4 - (dihydroKISHIBORO) Composition of styrene 

4-bromostyrene 1 .2 g (6.6 mmol) Magnesium 150mg (6.0 mmol) The inside of a tetrahydrofuran, inert gas 
(nitrogen gas) It stirred at the temperature of 25 degrees C among the ambient atmosphere for 1 hour, and the 
Grignard reagent was compounded. Next, it is 0.62g (6.0 mmol) of trimethyl borate to the solution of this 
Grignard reagent at the inside of a tetrahydrofuran, the bottom of nitrogen-gas-atmosphere mind, and -78 
degrees C. It was dropped and stirred for 2 hours. By adding water after that and stirring for 1 hour, it is 4. - 
(dihydroKISHIBORO) Styrene was obtained. 
[0057] 

(d) 4-[screw (9 and 9-dimethyl fluorene-2-IRU) amino]-4 ! -vinyl biphenyl (VFAB, formula (B-l)) Composition 
Said step (b) Obtained N and N-screw (9 and 9-dimethyl fluorene-2-IRU)-4-BUROMO aniline 1.1 g (1.97 
mmol) Said step (c) 4 obtained - (dihydroKISHIBORO) Styrene is dissolved in a tetrahydrofuran. palladium 
tetrakis (triphenyl phosphine) 0.064 g (0.04 mmol) and potassium carbonate 0.4 g — it stirred at the temperature 
of 70 degrees C under existence (2.96 mmol) for 20 hours. Silica gel column chromatography after the ether's 
extracting this reaction solution and distilling off a solvent (expansion solvent toluene : hexane =1:3) 0.42 g 
Recrystallization from a hexane refined and the vinyl monomer VFAB was obtained (yield 37 % from an N and 
N-screw (9 and 9-dimethyl fluorene-2-IRU)-4-BUROMO aniline). The physical-properties value of this 
compound is shown below. 

[0058] 

MS : m/z = 579 (M+) 1H NMR (750MHz, THF-d8, ppm) delta 7.67-7.64 (4H, m), 7.62-7.56 (4H, m) and 7.47 
(2H, d), 7.40 (2H, d), 7.32 (2H, d), and 7.27-7.25 (2H, m), 7.22-7.20 (4H, m), 7.08 (2H, dd), 6.74 (1H, dd), 5.78 
(1H, d), 5.20 (1H, d), and 1.40 (12H, s) 
[0059] 

(e) Composition of A-l 

First, 2 as the vinyl monomer VFAB (0.4 mol dm-3) compounded at said step, and a radical initiator and 2 1 - 
azobisisobutyronitril (0.01 mol dm-3) It melted with benzene. Next, this solution was deaerated, after carrying 
out heating shake at 65 degrees C for 35 hours, it refined by the reprecipitating method using a 
tetrahydrofuran/methanol, and the polyvinyl compound (formula (A-l)) made into the purpose was obtained. 
The physical-properties value of this compound is shown below. 
[0060] 

Number-average-molecular- weight Mn=42000, weight-average-molecular- weight Mw=l 63000, Mw / Mn=3.9 
(polystyrene criterion); 1H NMR (750MHz, THF-d8, ppm) delta 7.35-6.90 (aromatic, 22H, m), 2.45 (2H, m), 
2.30 (1H, m), and 1.18 (12H, s) 
[0061] 

Furthermore, the oxidation potential (Eox) to the glass transition temperature (Tg) and the Ag/Ag+ reference 
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electrode of this compound was measured. The result is shown in Table 1 . Glass transition temperature was 
measured by the differential scanning calorimetry, and cyclic voltammetry determined oxidation potential. 
[0062] 
[Table 1] 

fc^fe Tg (E) Eox (V ts Ag/Ag+ ) 

A-l 2 0 4 0.5 1 



[0063] 

Compound A-l shows a high glass transition temperature exceeding 200 degrees C, and is suitable for the use 
to a heat-resistant large organic EL device as Table 1 shows. Moreover, compound A-l shows low oxidation 
potential, and it turns out that it is suitable as an electron hole transportation layer of an organic EL device. 
[0064] 

(EL element) 

Next, using the above-mentioned compound A -1, the EL element was produced and the engine performance 

was evaluated. 

[0065] 

[EL element 1] 

The EL element which has the structure shown in drawing 4 with the following procedures was produced. That 
is, the base by which the anode plate 2 is formed with the ITO glass electrode on the glass substrate 1 was 
prepared first. Next, on the anode plate 2, the doping object of said Pori (3, 4-ethylene dioxythiophene) and 
polystyrene sulfonate was made to deposit so that it may become 50nm (500A) in thickness with a spin coat 
method, and the hole-injection layer 5 was formed. It was made for a part of hole-injection layer 5 to contact the 
front face of a glass substrate 1 at this time. And on the hole-injection layer 5, compound A-l was made to 
deposit so that it may become 50nm (500A) in thickness with a spin coat method, and the electron hole 
transportation layer 6 was formed, furthermore, the electron hole transportation layer 6 top — N and N'-dimethyl 
Quinacridone — 0.8wt(s)% — the doped tris (8-quinolinolato) aluminum (Alq3) was made to deposit so that it 
may become 20nm (200A) in thickness with a vacuum deposition method, and the luminous layer 4 was 
formed. Next, on the luminous layer 4, Alq3 was made to deposit so that it may become 50nm (500A) in 
thickness with a vacuum deposition method, and the electronic transportation layer 7 was formed. And the 
electrode of the 4 square millimeter area which consists of lithium fluoride/aluminum was formed on the 
electronic transportation layer 7, it considered as cathode 3 (back plate), and the EL element was produced. 
[0066] 

Thus, when the electrical potential difference of 2.5 volts or more was impressed between the anode plates 2 of 
an organic EL device and cathode 3 which were produced, green luminescence based on luminescence of N and 
N'-dimethyl Quinacridone was obtained. The highest brightness is 85850 cd m-2,300 cd m-2 at 1 1.0V. 
Luminous efficiency at the time of luminescence 5.6 1m W-l and a quantum yield are 1 .8%, and high brightness 
and efficient green luminescence were obtained. 
[0067] 

[EL element 2] 

The EL element which has the structure shown in drawing 5 with the following procedures was produced. That 
is, the base by which the anode plate 2 is formed with the ITO glass electrode on the glass substrate 1 was 
prepared first. Next, on the anode plate 2, the doping object of said Pori (3, 4-ethylene dioxythiophene) and 
polystyrene sulfonate was made to deposit so that it may become 50nm (500A) in thickness with a spin coat 
method, and the hole-injection layer 5 was formed. It was made for a part of hole-injection layer 5 to contact the 
front face of a glass substrate 1 at this time. And on the hole-injection layer 5, compound A-l was made to 
deposit so that it may become 50nm (500A) in thickness with a spin coat method, and the luminous layer 4 
(electron hole transportability luminous layer) was formed. Furthermore, it is said compound F on the electron 
hole transportability luminous layer 4. - TBB was made to deposit so that it may become 20nm (200A) in 
thickness with a vacuum deposition method, and the electron hole blocking layer 8 was formed. Next, on the 
electron hole blocking layer 8, said compound Alq3 was made to deposit so that it may become lOnm (100A) in 
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thickness with a vacuum deposition method, and the electronic transportation layer 7 (luminescent electronic 
transportation layer) was formed. And the electrode of the 4 square millimeter area which consists of lithium 
fluoride/aluminum was formed on the luminescent electronic transportation layer 7, it considered as cathode 3 
(back plate), and the EL element was produced. 
[0068] 

Thus, when the electrical potential difference of 2.5 volts or more was impressed between the anode plates 2 of 
an organic EL device and cathode 3 which were produced, luminescence of a purple-blue color based on 
luminescence of compound A -1 was obtained. The highest brightness is 829 cd m-2,300 cd m-2 at 1 1 .0V. The 
quantum yield at the time of luminescence is 1 .2%, and high brightness and efficient purple-blue color 
luminescence were obtained. 
[0069] 

[Heat-resistant evaluation] 

Next, heat-resistant evaluation was performed about above-mentioned EL element 1 . That is, above-mentioned 
EL element 1 was installed in the bottom of reduced pressure of 13Pa (O.lTorr), the constant current drive was 
carried out, and the brightness of a component was measured, changing temperature. This result is shown in 
drawing 6 . In addition, the relative value which made the brightness in a room temperature 1 00% shows 
luminescence brightness. 
[0070] 

EL element 1 was extremely excellent in thermal stability, and showed luminescence brightness even with a 
1 70-degree C elevated temperature almost comparable as a room temperature as I understood from drawing 6 . 
Furthermore, even if it returned the component heated once to the room temperature and measured it again, 
brightness was not falling as compared with heating before. This shows having not deteriorated, even if it 
heated EL element 1 at 170 degrees C. Thus, it becomes possible by using the polyvinyl compound of this 
invention to produce the EL element driven to stability at least nearly 150 degrees C. 
[0071] 

As mentioned above, although this invention has been explained to a detail based on an example, unless it is not 
limited to the above-mentioned example and deviates from the range of this invention, all deformation and 
modification are possible for this invention. 
[0072] 

[Effect of the Invention] 

The polyvinyl compound of this invention is excellent in thermal resistance, and fits the use to the charge of 
organic EL device material etc. as explained above. Since a mounted display etc. fits use in the environment 
which may serve as an elevated temperature and the EL element of this invention does not deteriorate at an 
elevated temperature, either, it can demonstrate the outstanding luminous efficiency and can expect the 
application to various applications, such as interior lighting and the laser light source, besides the object for a 
display. In addition, the polyvinyl compound of this invention can expect the application to all applications, 
such as an illuminant for solid state laser, and a photoresist, and the industrial value is great. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the organic EL device of this invention. 
[Drawing 2] It is the sectional view showing an example of others of the organic EL device of this invention. 
[Drawing 3] It is the sectional view showing other examples in the pan of the organic EL device of this 
invention. 

[Drawing 4] It is the sectional view showing other examples in the pan of the organic EL device of this 
invention. 

[Drawing 5] It is the sectional view showing other examples in the pan of the organic EL device of this 
invention. 

[Drawing 6] It is the graph which shows the temperature dependence of the luminescence brightness of the 
organic EL device of this invention. 
[Description of Notations] 

1 Glass Substrate 

2 Anode Plate 

3 Cathode 
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4 Luminous Layer 

5 Hole-Injection Layer 

6 Electron Hole Transportation Layer 

7 Electronic Transportation Layer 

8 Electron Hole Blocking Layer 

9 Lead Wire 

10 EL Element 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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;l/7x^^7 ^ y ) Mj 7 x ^ ;V 7 ^ > («T, KIT r 2 - T N A T A j 
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V (HT, Kit To-PTDATAJ ***>£) % 4f 4 ' p 4 - _ h y [ 
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(3-^>7x^/V) T ^ / ] H7x^/1^7^ ( J£A T , BSLT Tp-PMTDAT 
AJ tff-Swt*fe5) [Synth. Met., Ill, 387 (2000)] 
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^^.#7^^) (14) T- i!^ H S <b ^ ^ # !> * ^ ^ > * ^ * * ~ <b 3* 

tr V ^ » H: , /HmEfcUr^-fat^ttAOfllJRSttTV^S ( 18 ft # * : P 

A I 4 0 8 3 ). 
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^-;v^n ( jE JL Ifi Jk *f ff- ) t L T . «t« F J 7 xsyi/^y^yR** 

L< , J:0»*L<ttl. 3, 5-h!)7 (4-tT7*=y/u) 'O' < ^ (BT, 
iSltTBBi:Pf^:H J fc5) x 1, 3, 5 - HI 7 (4-^^^D^^ 3 L^/^-4 , 
- /u ) 'O' -t? > (KT> 8ltF-TBBil?#:H s J)5) , 1 , 3, 5 - h !) * ( 

5) 33itf 1, 3, 5 - F M [4 - (9, 9-i;^f^7^*I/y-2-^/U) ^ ^ - 
/V] ^<yfy (£JIT, T F P B t w t ^ [Yasuhiko Shir 

ota, Motoi Kinoshita, Kenjj Okumoto, SPI 
E - I n t . Soc. Opt. Eng., 4464 (2002) pp. 2 
03-210, 2002. ] ^-CfeS ( *3 , F-TBBI:oPtli, Kenj i O 
kumoto and Yasuhiko Shirota, Appl. Phys. 

Lett., 79 (2001) pp. 1231-1233. {CtlS«SixTV> 
£ c ) . BTC, JilB*fb 
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?£?}tm 4 , I£?LaAl5, ^7Lfi^^6, m^ffti*® 7 *5 J: I/jETLPlJtJf 8 K# IT 
tt , #J *- . XSIf tt, ^tfy*t^H6Ki53-f -f ( * t° > ^ - h ?£ ) , y 

/u7r^#7^*§Si^«t5: t^pfjg-efc5, »«2*3j:u<i£«3oaJi#ifcfcW 
[ 0 0 4 7 ] 10 

t5:HST^. 4 fc . * *t & * K: t> , «r E o a 9 . *««©E L*^tt«iifci»tt 
£ W L T t> 5 j&> fe . «*Jiffl^^Ol5ffl^»l#-e#5o 
[ 0 0 4 8 ) 

[ X JS m 1 

[ 0 0 4 9 ] 

( m * & ) 

£ft K JK # 41 (NMR) h;H4, Fg D p o£lnova-750 (Var i antt> 1 H 

l£H 7 5 0 MHz) «rJBl^Tffll5£bfc. *"S*^V7 Hi55d* (ppm) tilt 20 
Vx5, fiS^f 0 p p m(Cli> xh7^^/^*>7> (TMS) S:jBV>fc. (J) 
J* . ^/U^-CSITSD, » * s * d , t , q, m *5 «t b r , -t tt *L * — £ 2ft ( s 
ingl et) , Hfi» (doubl et) . H fi 81 (tr ipl et) % KfiSI (qu 
artet) (m u 1 t i p 1 e t ) j3j:i;£Bi8 (broad) 4:$tc St 

# tir (MS) , Bd p d*R P (Voyagertt) SrfflV^ MALDI-TOF/MSfe 
(U ^frofCo ft GPC (jS D UM 6 0 0 ^;^ y/^>Fg 

$ 7 7 A ( * * — * — X*fc) £ ffl W 3 # O # 7 A ( jS i&* U 1 traStyrage 
1 100A (9t-^-X|t, ftfc^ 1 ^ 7/zm, 7 . 8 X 300m 

m) v iS fi * U 1 traStyrage 1 500A ( £ * — * — X %t * & ^ @ 7 // m 

^ 7 At>< X 7. 8 X 300mm), ^.fcl/iSDo^TJl traStyrage 1 30 
103A(!>^ — XttsS^S 7 /im, ^7 Af^X 7.8 x 300mm 
) ) Sr Sy»JM38^-eHft bfc. 5c*»Wtt. iSq^MT-S (»*SI^Fir) £ ffl X ft o 
. #7^*0-^ y y y 7 . */ y * ? )\> (SnUi73 - 3 0 0 , fn 

Tfc^^Xlitfcxt^tt) ifcltT/U^; f ( i§ n D D £ A 1 umi n i urn ox i de 90 
active basic (0. 063-0. 200) , Me r c ktt) £r/8t^fc 0 l£ 

^ 7 7 ^ th, glKft^S^^tt^itfAl dr i c htt^bHALfc. ft *5 , HT 

[ 0 0 5 0 ] 

(£>J*) 40 
WTl:^t*Sia^ iWE*A-i^**n*#»tr = /^ft*««r*J«bfc. 

[ 0 0 5 1 ] 

(a ) 2 - 3 - K - 9 , 9-v?^^ L ^^^^"U>'0'&fiE 
37 W V 234 g (1.4 mol) ^ 3 $ m 172 g (0.67 m 

ol) . *Sl>hi§3Vm$g: 51 g (0.24 m o 1 ) , fit tt 18 ml 

SF K 700 mlJwJgft?L,^FSttXf^ ( fi * ^ ^ ) s Ott 

h ^ 5 7 >f - (iP^^l : h^^V 5fc * #J : B«iicT/U5-*0 *5 £ U< h 
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e = 292 ( M + ) £ flft IS b e 
[ 0 0 5 2 ] 

\C v 2-3 — K7/U*UV2 8 0 g (0. 95 mol) J:7 F7t Ko77> 
800 ml K *!?»Atert-^h*5/K 112 g (1.0 mo 

1) £ *0 ;L . ^gOtT20»r«i$l^c * O « . 3 9ft^f/H4 2 g (1. 
0 mo 1) t»iJ6i:20»lllll»Lfc, *liTt)-I*J!>At e r t-^h 
* •> K 112 g (1.0 mol) £ *D £ 2 0 # M ffi # U , 3!)fk>f;H 4 2 
g (1.0 mol) ^*D^20^P^«^L^ o SJS^s7 L h7tKD^7^?r@ff 

^7 ^ — {mm mm : ^anr^) £ msg 2-3- k -9, 9 - ^> ^^7^ 10 

^■uy^l 7 4. 9 g »*: (7;vtu^^bo6*3 9 %).«*#WlcJ:9.M 
/ e = 320 ( M + ) * 5fc B L . 
[ 0 0 5 3 ] 

(b) N , N - tT ^ (9, 9-v ? ^5 L ^^/^^^>'-2--r^) - > 

<7) ^ f& 

fit! 15 * T v (a) "C#bftfc2-3-K-9, 9-^>^/V7/V^U^5 0 g (l 
60 mmol), 7 =• U ^ 6.0 g (65 mmol),^^^y^i, 50 
g (360 m m o 1 ) . « 10 g ( 1 6 O m m o 1 ) . 18-^7^^-6 
2 g (7.57 mmol) ^glt^f^ (Mm # B 

i 7 ot-ei o»IBII#Ufc. Kfl?»T«, h/ui>^ifcttK*ifeL*;i»«* 20 

g I i i U o tfilttt^Vy ^^^^7^^ P-^ h^77^f - ( ® HH *g $t h/Uzn^ 

. =1 4) . fcitf^^t^^feoHjtSI^J: OftUL, N, N - 

tf (9, 9-v?^^^7^^-W-2-^^) 7 ~ P >- Sr # „ - <D{t-£m<Dm&m* 
£X T » -r o 

[ 0 0 5 4 ] 

MS:m/e = 477 ( M + ) Hi A 203 *C jc*»ff. : C, 9 

0.53; K, 6.54; N2. 93. XR|:C, 90.3 8; H > 6. 
55; N 2.93. 1 H NMR (750 MHz, T H F - d 8 ) 5(p 
p m )'. 7.74 (2H, d ) , 7.72 (2H, d ) , 7.49 (2H 

d), 7.35-7.30 ( 6 H , m ) , 7.27 (2H, t), 7. 30 
17 ( 2 H , d), 7.07 ( 1 H , t), 7.04 (2H,d), 1 
.41 ( 1 2 H , s ) . 
[ 0 0 5 5 ] 

£ b #«bix^N, N - tr 7s (9, 9-^^^^7yu^-u>--2--Y^) 7 ^ U V ^ 
n n * A- A (50 ml) »j$ t 4 N - ^ D * 3 ^ ^ $ K S: 1 . 

1 2g (6. 29 mmo 1) JflX, iSS 2 5 t t 1 HflSlC J t t » S T , * 

- If ( 9 , 9-v ? ^^ L ^^ 7 ^^^>'-2--r^) -4-7**7—}) >*3. 2 g 

(2-3-K-9, ;V7;vt^y^b<OiR$2 8 % ) o 40 

[ 0 0 5 6 ] 

(c) 4- ( *J fc K n 3r V # n ) ^ U j& 

4 „-/ u ^^^v> 1. 2 g (6. 6 mmol) h ^ ? ^ *s ^ 2* 1 5 0mg 
(6. 0 mmol) t Srf h 7 t K n 7 5 ^Stt*^ ( ^ 3i # * ) # ffl ^ 

ptm<o&m\z. . r h ? t k n 7 5 . mm^m^T . - 7 stt^^h^fyM. 

62g (6.0 mmol) «r*TL, 2l*HB»#bfc. -toa**rJDil^IB«# 

-tZ>Zk\c£*),4- ( 5* fc K n ) * 9" u > «: 4* fc . 

[0 0 5 7 ] 

(d) 4 - [ t* * (9, 9 - f ^7;Ut uy - 2 - 7^] ~ 4 ' -fc'^/U 50 
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tT 7 x = A- (VFAB. 5£ ( B - 1 ) ) <D-& f& 

tflftXT (b) T#bn/cN, N - tT * (9, 9-^>^/^7/W^U>-2--r 

/W) - 4- /Df 7^!) 1 g (1. 97 mmol) t^^^T y -f (c 

) -C h tl it 4 - ( i? t K n * # n ) * ^ u > £ ^ h 7 t K n 7 7 V S it 

% h7*^ (M7*5 * * 7 -< > ) 0.064 g (0.04 m 

mol) *3j:l5«»#y**0.4 g (2.96 mno 1) #«ET, l«7 0t 

^77^^n-^h^7^^— (S5lgK h m > : ^ar-^> = i : 3 ) % — 
*fy^feoSeftli:J: 9*8t, tf-;u^ ; t-vf AB^rO. 4 2 g « ft ( N , N 
— fcT * (9, 9-i^^^^7^^-U^-2-^yW) - 4 - ^ci^T^y > b tf> $ 4* 3 7 

[ 0 0 5 8 ] 

MS : m/z = 579 (M + ) 1 H NMR (750MHz, THF 

-d 8 , ppm) 5 7.67 - 7.64 ( 4 H , m ) , 7.62 - 
7.56 (4H, m), 7.47 ( 2 H , d), 7.40 (2H, d) 

7.32 ( 2 H , d ) , 7.27 - 7.25 (2H, m ) , 7.2 
2 - 7.20 ( 4 H , m), 7.08(2H, dd), 6.74 (1H 
, d d ) , 5.78 (lH,d), 5.20 (1H, d ) , 1.40 (1 
2 H , s ) 

[ 0 0 5 9 ] 

( e ) A — 1 <D za J$L 

*i x ,BtllS^^^^T^fifeLt^^^^/^ — VFAB(0.4 mol dm" 3 ) *3 
£Tf : 7is$/l'ffltfeft)tl'X<D2, 2 ' - 7 / f ^ ^ V o ^ h y 7V (O. 0 1 mol 

dm" 3 ) $r^yfyi:g^tfc. ftl:, r <o m m & SL % U % 65tT\ 3 

# y = /wt * » ( a - i ) ) * » *: • r. <d m <o m&m.* $xt 0 

[ 0 0 6 0 ] 

tMn = 4 2 O 0 0, Iifi^»ftMw=l 6 3 0 0 0, Mw / M n = 
3. 9 (tKD^^U^^^P) ; 1 H NMR (750MHz, T H F — d 8 , p 
pm) 5 7.35 - 6.90 (aromatic, 22H, m ) , 2 . 4 
5 (2H, m), 2.30 (1H, m), 1.18 (12H, s) 
[ 0 0 6 1 ] 

£ p> K , r.0Mfc-fr«jo;tf5;*te»ffl« (Tg) , iSi^A g/Ag + 

fbSfi (Eox) SrWSLfc. « 1 in * G> » * «r 5* i- . # 9 * C» »* tt « IS * * l» * » 

ft e i 9 ay * u , iftiffiiit^^ ^^^/^y^ h y-ia if: B 

[ 0 0 6 2 ] 

[* i ] 

{££1 Tg CC) Eox (V ys Ag/Agt) 

A-l 20 4 0.5 1 

[ 0 0 6 3 ] 

$U>5)»^5I9, fb-&4» A - l tt, 200 < C^rSx.5Ji5^^7^e^raS?r^L, SB 
[ 0 0 6 4 ] 

c e l m*) 

[0 0 6 5 ] 
[ E L * 1 ] 

#T0>#«U: <fc 0 , H4i:*tiatrtt5EL*^«rflF«lfc. "T * fo % . if, #7 



(24) JP 2004-59743 A 2004.2.26 

* g ffi 1 <D±\z I TO#7^§il:± 9^S2iSf s£Sivt^5S»**iLt„ & K s 
iffi 2 ©±l-> Stf IS y (3, 4-^i i ?-U-Vv ; ^- :3 f i ->^-^-7iV) 

^._|>tOK - fV^a^^^Va - hSCitlf £ 5 0nm (SOO^V^^ho — A 
) t45i9i:*9^t< IEilAl5 4:f^Lfc„ jE?Li£AJi5ro-SBas# 
77S«logICSMt5i5Ctt. ^ t"C, ETLSAi 5©±i:, ft^ftA - 1 Ir 
^^ya - 5fS 5 0 nm (500^-^^^hn-A) t 'j; 5 i ? I:*IS S t . 

mnffi&m e zte&vtzo s e> fc „ 3E*.tta!»6©-Lfc» n . n • - * a- * -t ? » k 

y^O. 8wt%K — (8-*;9/?H 7*i = n (Alq3) £ , 

XSIf St-± f I?* 2 O nra A) t 5 i 5 Ciaci*, & % 

M 4 Sr ff2 fi£ U fc „ & »w . IS ft Jl 4 O ± »£ , Al q 34:ISISSl:±!))fS5 0 n ra (5 10 

OO^-^^^bo-A) t45i5K*a**. Sf«iil7«:Jgfi8Lfc. ^tt, ^ ^ 

4rf ^Lti® 3 ( * ffi « ffi) ELSll^-fcflFMLfc. 
[ 0 0 6 6 ] 

r©i9l:LT^Stfc*iELf?©iS2 i ® 3 t (O H 2 . 5 A- h «l»lff 

ftH8Slil 1. 0Vf 8 5 8 5 0 cd m ~ 2 , 3 0 0 cd m ~ 2 $g ft B# *3 
It £ IS ft li 5.6 lm W _1 ,* j y-lKi|SW:l.8%-C*>t>.i95»&-ii5S&*<0 

[ 0 0 6 7 ] 20 

( E L iff?- 2 ] 

T ^ KB £ 9 , @ 5 i:*ttSil5rtt5 E Ll^^ftlLf:. * T . 13 ~7 

^Stg 1 ©±i: I T0^7^.fffiC i 9 li 2 Jitv^51fi?r2HBLfc 0 & . 

B§ 11 2 O Jr K . HiJ!B#y (3. 4-3c^W^^d-^->^^-7*>) fc # !) * U ^ * A" * 
^_l > iff 5 K-tfy^ft^^t'y3-l'ftl:t9fS50nni (500^->^^.hn— A 
) i:45J:5C*a**. jEJL?±AJi5£r^/£b;fc. > iE*Li£AJl5©-gB;&S;tf 
7^SSi®S5Cg»t5i5Ctfc. * L T. jE?.*A§5ff)±!;, it m A - 1 * 
^fyn-hfttiOS^Onm (5 O O 3r "S 7* h n A) i&$,fc 
& ft IS 4 (3E?L«3&tt3S7tJl) Sr^^Ufe. SbC 1119***14011:. MIE^k 
•&»F-TBBl;XSItifel:±t)S* 2 O nm (200^>2/^ho-A) £ & 5 .£ 9 30 
CI *t SI £ -fr , E7LPlJh^8lr^^bfc. & I- , I?LPl.Jh^8WJi(i % Sil 12 -ft *!j A 1 q 3 
5:ISS8SKi!)f M Onm (lOO^V^hn-A) tfc?>.fc5U: « 

*m&m 7 (isftttm^i&igg) & 7£ s£ u „ ^Lt, $gfttt«^$8i£s 7 <d _h c: , 7 > 

[ 0 0 6 8 ] 

r©± 2 |cLT#SLfctttE L3g^©HS2 tg® 3 io^l; 2. 5#A-hEA±wmffi 

sr ep m -t s t , <b£feA-iw^7fciwS^<»&fe<o!g3tas»fe*tfc. « « jw & 12 1 1. 

OVT' 829 cd m _ 2 . 300 cd m - 2 31 ft 1$ (C *5 17 5 fi ^ »Dl ^(2 1 . 2 
[ 0 0 6 9 ] 

( it m <£> if fa ] 

J^lC i§EE Lif 1 lcov^t> WfKHtOffffi^r^ofc. 1" & fc> *> , ±!EE L^^- 1 

i3Pa (o. i t o t t ) <DmE.T vr 3£m.Mm$h l , i&g. z&itz ttfr b m 

iF-ro»« 4ft£tt. B6- & *5 > 3§ft»S tt. IfifOSgSr 1 00 
[ 0 0 7 0 ] 

H64»b»*>5a9, EL^^ili@«>T^^^tt(cffitv, l 7 o t <o ffi iSt? t> £ r£ t »a 
tildes <05§7t«f Ufc. -gifflStfci^ «rIfSl:lttSt;ffl£ttt 

,*Dffftlifl£ittaLTJ?gtel£TLT^/<£A>o7 u c. E L S?^- 1 14, 17 0*0 50 
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[ 0 0 7 1 ] 
[ 0 0 7 2 ] 

[ 38 w 0> » * ] 

toffi, ^sswostfytr^/Wfc-frfttt* — if — ffl$§3fc#. 7* hu^ 

[ El s <o ffi m ft K W ] 

[ HI 1 ] :*: 38 W <^ *T « E L^^O — ««:^i-»rBH-C*>5o 

[ m 2 ] 36 9! <7> * « E L^^^^^teO-WSr^tSrSiTfcS. 

im 3 ] ^38^0^«EL^^<0£ 6 ic^O — ^JSr^i-B^MlS-Cfo^o 

[ H) 4 ] *^§?OttEL^^OSbH-?:£Ote^ - 0iJ^r^i-^r®Il|-X?fc^o 

[E15] ^^P^O*^EL^^^$^^^^^O--0iJSr^i-^©El-Cfc^ o 

[ E) 6 ] *SP^^tiELi^O^*SgO^S»#tt5:^t^7 7f 



1 


*f 7 * mm 


2 


mm 


3 


mm 


4 




5 


Ail 


6 


je ?l «i ^ m 


7 
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ie jim At m 


9 


mm 


1 


o e l 





a& CC) 
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